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APPLICAI ION FOR PATENT 
inventor: Shlomo Ruscliin 

Title: Headset Based on Optica] Transmission and Cellular 

Comniunic'aticns System Employing such a Headset 

5 FIEL D AND BACKGRQLlsT) Qf thb LN^^ENTIQK 

The present invention relates to cellular telephone equipment and, in 
paiticiilar, ir concerns a headset based on optical transraission for use with a 
wcllular cominunicarions unit. 

The huge growth m usage of wireless comniunications devices, and 

10 particularly celhjlar telephones, has raised concerns about the possible health 
hazards of increiised exposure to radio frequency elccTromagnetic radiation 
^RF). The$e concerns are particukrly pronounced due to the typical positioning 
of ths RP iTansTTiitter of a cellular telephone immediately adjacent to the user's 
head during operation. 

i 5 The use of a headset has been proposed as a safety precaution. A headset 

is a telephone accessory which provides at least one caxphone and a 
microphone, typically connected to tlie telephone by electric wires, through 
which the user can hear and speak, respectively, v/ithout bnngmg tiie cellular 
telephone and its included RF triinsmitter close to his Or her head. It had been 

20 assumed that, due to the increased distance from the RF transmitter to the 
user's head. *h€ exposure of the head to radiation would be greatly reduced. 
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In facr, a number of recent studies have suggested that, far from 
reducing exposure to radiitioii, the wires of the headset may actually ftinction 
as an anteniia or transmission liTie^ focusing radiation towards the head. 

There is therefore a need for a headset, and con'esponding cellular 
b comiiiuiiicLitions system, which would ensure that radiation from a cellular 
telephone cannot pass along the headset wires to the user's head. 

SUM MARY OF THE INA^EXTION 

The present invention i$ a headset based on aii optical coinmiinications imk 
^or speaking into and listening -via a cellular communications umt The optical link, 

] 0 typicaJiy Lmplejnentcd using fiber-optic cable, connects the inicrophone and earphone 
(auncular) to the Rf transmitting unit. The use of tlher-optic cable which is an 
electiic inralator inhersnlly avoids the conduction of radio frequency elecTromagnctic 
signal towards the head of ihs user s body, and therefore reduces possible harm to 
hiological tissue in the head due to the radio frequency electrc magnetic radiation. 

1 5 Thus, according to the teachings of the present invention there is 

provided, a cellular communications system for use by a user to coinmunicare 
via a ceiiular coirimunications network, the system compnsing: la) a cellular 
vommunicarions unit for tvv'o-way communication with the cellular 
communications network; (b) a headpiece including at least one earphone and a 

20 niicrophone, and (c) a bi-directional optical commanications link associated 

with the cellular coinmiinications unit and the headpiece and configured to 

provide a communications link between the cellular coimnunications unit and 

the headpiece such that the earphone produces an audio output corresponding 

2 
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to data received by the cellular coirnnnmcatioris unit and the cellular 
communications mm transmits data corresponding to an audio input received 
by rhe microplione. 

According to a fanher featui^ of the present invention, che bi-direcrlonal 
5 optic^il communications link is the sole comra'amCtiuons link beiween tne 
csUiilar communications vmt and tlie headpiece. 

According to a further feature of the present iriVentionj the bi-directio3ial 
opticEil commmications Imk includes at least one optic iiber deployed b£t\^'eer3 
the ceiluJar corrminnications unit and the headpiece. 
10 According to a foither feature of the present invt:ntionj the at least one 

optic fiber is implemented as tw^o optic fibers. 

According to a fuither feature of the present inventioii, the at least one 
optic fibei is impleniented 35 a sole optic fiber. 

AL'£!ording to ftinher feature of the present invention, the sit least one 
] 5 optic fib^r is implemented as at least one plastic optic fiber 

According to a flirther feature of the present invenrion, the headpiece 
farther includes at least one battery. 

According to a ftirthcr feature of the present invention, the bi-directional 
optical communicatTOTis link is configured to transfer power from the cellular 
20 corainunications unit to the headpiece for powering at least one electronic 
coitiponent within the headpiece. 

There is also provided according to the teachings of the present 
invention, a headset for use with a cellular cominunication^ tinit for bi- 
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direciional communication with a cellular conunmications network, the 
riiluhiT coroTn-anications imit having an electncal output for providing an 
audjooat signal corresponding to data received from the cdlukr 
coinTjdUDications network and an electncal mpat for receiving an audio-in 
5 $ignal for transmission via the cellular commimicalions network, the headset 
cojnprising: (a) an electro-optic interface unit for connection to the cellular 
connmunications imit, the interface unit including: (i) an interface-iinit optical 
modulator configrured for receiving the andio-out signal from the cellutar 
ctjmmunications unst md generating a corresponding first optical signal, and 

iO fiij an interface-iuiit optical receiver responsive to a recsived optical signal to 
gerierate a corresponding deciricai audio-in signal to be provided to the 
electrical input of the cellular coinmunicarions unit; (b) a headpiece inciuding: 
(i) a headpiece optical receiver responsive to a received optical signal to 
generate i coTxesponding electrical driver signal, (a) at least one earphone 

15 electrically connected 50 as to be driven by the driver signal to getierste an 
audible sound, (iii) a niiciophoRe for generating an electrical i^iicrophone 
signal corrssponding ro sensed audible sounds, and (iv) a headpiece optical 
modulator responsive to the microphone signal to generate a corresponding 
second optical signal; ajiid (c) an optic fiber connection including at least one 

20 optic fiber, the optic fiber connection being associated with the electro-optic 
interface unit and the headpiece and being configured to form an optical link 
betv^^een the interface-unit optical moduialor and the headpiece optical receiver, 
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and beuween the headpiece optical moduUtor and the interface-unit optical 
receiver. 

Recording to a fuither feature of tlic present inventiOE, the optic fiber 
connection employs a single optic tlbcir 16 provide the optical link both beween 
£ the interface-unit optical modiiiatcr and the headpiece optical receiver, aiid 
between the headpiece optical modulator and the interface-ujiit optical reeeiver. 

According to a fimlier feature of the present invenuon, the optk fiber 
connection employs a first optic fiber to provide the optical link between the 
interface-unit optical jnodiilator and the headpiece optical receiver, and a 
10 second optic fiber to provide the optic&l link betvs^-een the headpiece optical 
modulator and the inteiikce-unit optical receiver 

According to a fuither feature of the present invention, the '^t Jea^st one 
optic fiber is irnpkniented as at least one plastic optic fiber. 

According to a further feature of the present inventjoriH the headpiece 
15 turtlier includes at least om bartcty for powering the headpiece optical receiver 
and the headpiece optical modulator. 

According to a further feature of Uie present invention, there is also 
provided an optical power transmission system coimguTed to transfer power via 
the optical fiber contiection to the headpiece for powering the headpiece opb'cal 
20 racveiver ajui the headpiece optical modulator. 

According to a fuither feature of the present invention, the headset is 
substantially electrically insulated froin the interface unit. 
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BRJBF DESCRIPTION OF THE DRAWINGS 

The inventjoa is htreiB describedj by way of example only, with 
reference tc the accompanying dra\^nngs, wherein: 

FIG. 1 is a schematic representation of a headset, constructed and 
5 operative according -he teachings of the present mverttioii^ used with a 
cellular coTOiianications unit; 

FIG. 2 is a typical circuit diagram for an analog receiver for ^xs^ m the 
head.^iST of Figure 1: and 

PIG. 3 is a typical circuit diagrajn to achieve jinear mcdulation of an LED 
1 0 source for use m the headset of Figure 1 . 

DESCRIPTIOK' OF TH E PREFERRED EMBODIMENTS 

The present invention is a headset ba^ed on an optical connmmications link 

for use in a ceiluiarconuiiuiiications s}^stem 

The principles and operation of headsets and commimicabon systems 
15 acccjrdiTig to ihe present invention may be better understood with reference to 

the drawings and the accompanying description. 

Reftrrin^^ nciw to the drawings. Figure 1 shows schematically an 

impkmsntation of a headset, generally designaisd 10, constnacted and 

operative according to the teachings of the present invention, for iii^e v^ith a 
20 cellular comTnunications nnit 12^ together fonning a cellnlar communications 

system for tvvu way communication with a cellular communications nt^.twork. 
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Generally speaking, headset 10 may be viewed as a CQmbinaiion of a 
headpiece 16 including at least ore earphone 24 and a microphone 26, and a bi- 
dirsctiOBOl optical communications Jink, xc be described in more detail below. 
Thi? bi-directional optica] comn:iunications link provides a communications link 
5 between ceihilar comnmnications unit 12 and headpiece 16 such that the 
eaipbone produces an audio output conespondiiig to data received by the 
celluJar comTnuBicatioas unit and the cellular coiTimunicattons unit transmits 
data corresponding to an audio input received by the microphone. 

It will readily be appreciated that the present invention pro\ide5 a highly 
10 safe ;^OTifigaiatiaR in whidi cellular comnmiicatiojis unit 12 can he used freely 
without any risk of conduction of RF towards the head of the user. Specifically, 
$3jice the optical link is implenie:^ted either by use of optic fibers?, wbjch are 
ry-pically effective electric insulators and cannot condact RF radiation, or as a 
free-space optical link, the headset is substantially electrically uisulated from 
i:? the interface unit. This and other advantages of the present invention will be 
better understood from the following description. 

It should be noted that the terms "headset" and "headpiece" are u?ed 
herein in rhe description and claims to refer generically to any device havinji 
one or rrore earphone and a microphone configured for use tn close proximity 
20 to the head of the user, independent of whether the device is supported directly 
from the head or hangs or is otherwise supported by the ear. 

It should he noted that the invention can bs implemented using 
substanfially any optical communi cations link. Although the invention will be 
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described herein primarily with reference to a preferred implementatioii using 
optic fibers, ar. opsn $pace optical communications link also falk within the 
scope of the invention at^d may be advantageous m various applications, such 
'IS, tor example, in a vehicle, where ar. optic fiber link might be incoavenient or 
5 unsafe. 

Tiirriing now to the features of a preferred fiber-optic-based 
j.mplei:ien!ation of the invention iu more detail, this may readily be achieved by 
one ordinarily skilled hi the aii on the basis of the illtistratioTi of Figure 1 alone. 
Nevertheless, for completeness, various aspects of specific implementations 

10 will be discussed here in some more detail. 

In the example illustrated, headset 10 has an electro-optic interface unit 
14 for corjiectioii fo celhdar communicatTOTis unit 12. Interface unit 14 includes 
an optical modulcitor 18 configured for receiving audio-out signal tiom 
cellular coirimUjnications unit 12 and generating a corresponding nrs't optical 

15 sigrtal, and an optical receiver 20 responsive lo a received optical signal to 
generate a conesponding electrical audio-in signal to be provided to the 
electrical input of cellular coinraumcations unit 12. In addition to the 
aforementioned u least one earphone 24 and microphone 26, headpiece 16 also 
includes an optical receiver 22 responsive to a received optical signal to 

20 generate a corresponding electrical driver signal for driving earphone(sl 24 to 
generate an audible sound. The headpiece additionally includes an optical 
Tuodulalor 28 nssponsive to an e'ettrical microphone signal from microphone 
26 to generate a cen^esponding second optical signal. The electro-optic 
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interface unit and the headpiece are connected via an optic fiber connection 30 
jnviading at least one optic jRber, and in the particular implemeTiiation shown, 
wo optical fibers 32a, 32*, Optic fiber coDnection 30 forms an optical Imk 
bervveen optical moddlator IS and headpiece opiical receiver 22. and between 
5 headpiece optical moduls-tor 28 and the optcal receiver 20. 

As will already be clear, the headset system is physically subdivided 
into two asseuiblies: headpiece 16 and electro- optic interface unit 14. 
Headpiece 16 is ds^igiied in such away that all its components ar^i ^f^ble to 
be supported adjacent to the head of the user. Electro-optic interface unit 14 is 

10 preferably connected to, or integrated with, cellular communications \init 12. 
More specifically^ prefeixed implementations of electrr>optic interface unii 14 
include, but are not limited to, the following: (1) an "adapter" for external 
conneciion to the headset socket of £ conventional cellular telephone; (2) a 
built in addition located \vithin the casing of a cellular telephone; and (3) an 

15 integral part of a dedicated cellular communications System together with a 
ceUuiar communication?; unit which does not have any built-in microphone or 
speokcr. 

The cormecticn betvveen interface unit 14 and headpiece 16 according to 
most preferred implementations of the present invention is achieved by means 
20 of optical fibers of which both the fiber and the jacket are preferably made 
from electricall}' insulating material, such as silica, glass or plsistic material 
(jacket). It, a most preferred set of implementations, the optic fibers are 
implemented as plastic optica] fibers^ which corabine low cost with optical 
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Signal rra-nsmittrng peifoimance sufficient for audio signals and short 
tOT-^inission range. An sxaiuple of a suitable plastic optic fib^x is commercially 
available under the tradenams OptiNfcga^^'^ fiber manufactured by Boston 
Optical Fiber, Inc. (USA). 
5 The sound of the voice of the ussr actuates microphone 26^ generating 

im ei£cJ:rica] signal which is amplified and activates a light emitting diode 
(LfiD) 28 (for iixample, Marconi LD2rjO RCS Senes) or a diode laser. The light 
is then coupled into fiber 32a which condticti^ it into interface unit 14 wneie it 
is converted back to an audio-iii signal to be transmitted by cellular 

1 0 conimunicatiCBS unit 12. 

The andio-out signal generated by the cellular communications unit 12 
1$ conveTte.i m^o an optical signal by optical modulator 18 of interface unit 20, 
for example, by acDaating a LED. Optical fiber 32b conducts the light signal to 
headpiece J 6. and more specifically, to a photo-diode of receiver 22, (e.g. 

15 Silicon Sensors model ST-TO-I8) that generates an electrical signal, which is 
5uirably amplified to drive earphone 24. 

According to a fim prefeaed set of implementations, one or more 
batteries 34 are included within headpiece 16 to power all electric and cpto- 
electronic parts located theren:i. Battery 34 is chosen to be a light weight 

20 battery, such as a Li battery, since in normal use, ii $honld be located close to 
the head of the user (ear and mo^nh) without physically burdening the user. The 
electrical leads from bairery 34 to eaiphome 24. microphone 26 and the adjacent 
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electtLmics aie preferably kept iiis short as possible in order to avoid radio- 
frequency piclc-up. 

Alternatively, power for the modulator and receiver located in the 
headset may be provided by the cellular communicaticns unit optically via one 
5 of the optical fibers used for linking or an additional optical fiber, allowing 
bartepy' 34 to be omitted. Ta one possible implementation for such an 
alTeniat;ve, the optical source included in ths^ op^icai transmitter unit 18 wonld 
be powerfli] enougli to supply the power needed to activate ths headset uiiit 16. 
Funher details of a suitable optical power transfflission system for transferring 

10 power via the optical fiber connection to the headpiece will be clear to one 
ordinarily skilled in the aiT. 

Ahhongh iilustiated hers with sepanate optic fibers 32a and 326 for 
transmissioii in each direction, it should be noted that the two optical fibers can 
be repiai^ed by a single fiber which carries tra^ismissioa in both directions. This 

1> rt^quires suitable optical couplers (not shown) at each end of the $ingle fiber, as 
will be clear lo one oidinariiy skilled in the art. 

Figures 2 and 3 illustrate schematically suitabls circuit diagnims for a 
receiver and a modulator, respectively, suitable for use in the present invention. 
The details of these circuits are generally standard, per and will be readily 

20 ur.derslDod by ons familiar with electro-optic systems. It will be clear that a 
more sophisticated digital commumcation link between the interface unit and 
the headpiece also falls within the scope of the present invention. It is believed, 
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hovv*?vef, that the particularly simple and low cost analoi^ue iinplementation 
described here is commercially preferable. 

Finally; by way of a non-limiting example, tlie operation wavelength of 
the fibi^r-optic link is preferably chosen to be around 7O0-85Onm, since plastic 
5 optical fibers exhibit good transpai-ency at this range. AdditionaJiy, silicon- 
based photc-diodcs and LEDs operate 3t this wave!engt]i range and are widely 
•Avaiiabie ai extretiiely low prices. 

it will t)e appreciated that the above descriptions are intended only to 
serve as examples^ and that many other embodiments are possible within the 
10 spirit and the scope of ihe present uivention. 
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